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When an agent which appears to act upon all structures with which it comes into contact is employed, the difficulties increase proportionately with its effects upon their structures, and the greatest care must be exercised in all attempts to estimate its value.
The radio-active bodies are agents of this class, and it is very difficult even approximately to estimate their value. The range of therapeutic activity of radiations is an exceedingly wide one, extending from the very low ultra-violet to the penetrating Gamma ray of radium. The fundamental principle of radiation therapeutics is easily understood, if it is realised that the wave-length of the radiation is the determining, factor. When the correct wave-length for a particular depth has been estimated, it is then merely a matter of time, i.e., duration of the exposure, to produce a particular effect upon the tissues. The effect of the radiation is dependent upon the power of absorption the tissues possess for these particular wave-lengths, and the absorption of the radiations causes changes in the cells, which may vary in their degree; chemical changes may result which have a far-reaching effect upon the organism. In order to obtain effects over a wide range of morbid processes, it is necessary to have at our disposal radiations of all wave-lengths so that any condition may be treated.
In X-rays and radium rays we The physical data in radiation therapeutics are readily arrived at. The great difficulty is that we have so far not been able to gauge with accuracy the biological response to the radiations on the part of the tissues acted upon. That always has been, and will always be, the chief difficulty.
The estimation of the value of radiations in the treatment ?f disease is consequently very difficult, and calls for much accuracy and impartiality on the part of the observer.
Relative Value of X-Rays and Radium.
A great deal of unnecessary discussion has taken place on the relative values of X-rays and radium rays, the assumption being that these agents act differently upon the tissues. The matter will be more clearly understood if we assume that we are dealing with radiations which have a very wide range of Wave-length, the Gamma ray from radium representing the extreme limit of penetrative power. Given an equal wavelength from either agent the effect will be the same. The X-ray value has been up to the present limited by the inability of the apparatus to generate the high voltage necessary to produce from the X-ray tube a short wave-length which will equal that of the very penetrating Gamma ray. So far it has only been possible to use voltages of from 200,000 to 250,000; the voltage required to produce X-rays equal to The available range of wave-length in radiation treatment starts with the very low penetrative value of the ultra-violet radiation to the extremely penetrating radiations from radium: the Gamma ray representing so far as we know at present the extreme limit of penetration. The limitation of action depending' upon the power to penetrate the tissues is the key to the explanation of the effects produced, and it may be taken for granted that radiations of any wave-length will act upon living tissues, provided they are brought into contact with them for a sufficiently long time.
Ultra-violet radiation will cause a violent superficial reaction upon the skin. X-rays of long wavelength will give an equally violent reaction if the dose is sufficient, while it is also possible, by a long exposure to the Gamma radiation from radium, to produce a vigorous superficial reaction.
When deeper effects are required,-it is necessary to resort to the more penetrating radiations, the less penetrating having very little effect beyond a centimetre or so of tissue.
It is a common experience to find that in superficial lesions of the skin, ultra-violet, X-rays, and radium rays can all be employed with success.' In X-rays and radium we undoubtedly possess agents whose potency is very great, and whose effects have been so varied in regard to the tissues acted upon, and the pathological conditions He confined his remarks to the treatment of myelogenous leucocythaemia, splenic anaemia, and exophthalmic goitre.
In leukaemia, he remembered the extraordinary results which were obtained by X-rays in the earliest cases treated. Since that time the results with X-rays had not been nearly so good or so striking?for this, he could not blame the radiologists, who had given him most loyal help, but in the Past few years he had come more and more to use radium, and had had much better results. Some cases which had proved refractory to X-rays had done exceedingly well with radium, and he had been struck in particular with the improvement 111 general condition. He regarded the danger-point in the reduction of whites as twenty thousand in the count, as the action of radium was a prolonged one, and it might easily fall below that limit afterwards, while it was quite easy, if the count vvas not carefully watched, with either X-rays or radium, to Produce the destruction of reds also, and to bring about a condition exactly like pernicious anaemia. He hoped that in the future it might be possible to keep cases more continuously and for a longer time under radiation than could be done at Present with the limited supply of radium available.
As regards splenic anaemia, he was very doubtful whether radiation would take the place of splenectomy. While he had seen many excellent temporary results, he had had no permanent cures without removal of the spleen.
In exophthalmic goitre, he had had, to begin with, some Unpleasant results from X-ray treatment. The patients, nervous already, were often greatly upset by the journey to the X-ray department, and the general mystery and magic surrounding the apparatus, and one or two cases of hyper-thyroidism following upon this, had led him rather to depend upon radium, with which he had had many excellent results. Practically all his cases, now pretty numerous, had improved, some had been entirely cured, others, though their pulses still remain rapid, and they might have some enlargement of the thyroid, were quite able to do their work. The symptom which persisted longest was rapidity of pulse, but as that often persists after the thyroid has been removed surgically, one could not expect 't to disappear entirely under radiation.
Mr Alexis Thomson confined his remarks to the influence of radiation in malignant growths.
His experience was limited, owing to the scarcity of radium at the disposal of the surgical staff of the Infirmary.
If a tumour is amenable to removal by operation, this should have precedence, and radium should be inserted into the space from which the tumour was removed, courses of X-ray exposures should follow at intervals for at least one year after operation.
If the tumour is inoperable, or if its removal is unlikely to be followed by permanent cure, then it should be tunnelled in various situations and tubes of radium inserted for about eight days; if there follow reduction in size so that it becomes operable, then it should be removed by operation without delay. In the exceptional cases in which the tumour apparently disappears after the insertion of radium, and there had been one such of cellular cancer of the upper jaw, the area of tissue, in this case the maxilla, should be excised, as without this hopeless recurrence is probably inevitable.
Mr Thomson plead for the control of results of radiation; when tunnels are made for introducing radium, a portion of the tumour should be removed for microscopical examination. If the tumour is excised later, another portion should be similarly examined.
Dr A. Logan Turner said that he felt that the employment of radium in his department would be facilitated, if he could obtain it in a form more adaptable to the anatomical arrangement of the areas than had been possible in the past.
His experience of radium, as a therapeutic agent, was very limited.
It had proved of the greatest value in two cases of inoperable sarcoma.
In the case of sarcoma of the nasopharynx in a woman, aged 29, the growth had entirely disappeared after a seance of 120 milligramme hours. A year had elapsed without recurrence.
The second case, one of sarcoma of the right tonsil, right lateral wall of pharynx, and base of tongue in a man, aged 35, two applications of 24 and 65 milligramme hours had brought about complete disappearance of the tumour. One and a half years after the first application the patient remained well.
Mr Breivis had found radium of the greatest service in the treatment of cancer of the uterus. In many instances the effects of the application are marvellous, making large malignant masses disappear. In some cases, the disappearance is permanent; in others, there is recurrence.
When the latter happens, the recurrent mass can be scraped away with the curette, and radium re-applied. In these cases, it is Necessary to guard against the production of fistulas.
He has had excellent results with radium in the treatment ?f fibroids, the tumours becoming smaller, and the menorrhagia disappearing. In fibrosis uteri, he has also had most satisfactory results.
He had tried radium in a number of cases of leucoplakia, without success.
He would like to record his highest appreciation of Dr Knox's paper.
Dr Cranston Low said that in the treatment of ringworm of the scalp the difficulty was a mechanical one. The hair blocked the follicle and prevented the antiseptic from getting into contact with the fungus; but by X-rays the hair was removed and then it was a simple matter to kill the fungus. During the past year 310 cases of tinea capitis had been treated at the Royal Infirmary, with less than one per cent, of permanent alopecia. That did not mean that the cases of baldness were bald all over, but that in one area of the scalp the skin was scarred and the hair partially or completely absent. Before the X-ray treatment the average time required to cure a case ^vas eighteen months; since the X-ray treatment the average time was between four and five months. That included the time required till the hair had completely regrown; but if the hair came out completely, the case was free of infection about four Weeks after being X-rayed.
Since X-ray treatment had been carried out systematically, favus of the scalp, of which there were originally 150 cases, had been stamped out, except for occasional isolated infections Mostly of animal origin.
In rodent ulcer radium was superior to X-rays. X-rays ?ften caused improvement, but failed to cure completely. The aim in treating rodent ulcer was to give the maximum dose in the shortest possible time.
For many years X-rays had been used along with other forms of treatment in the routine treatment of lupus vulgaris.
In this disease the small stimulating dose was the one required.
The dose required to kill the tubercle bacillus would also kill the skin, so the small dose was used to stimulate the tissues to attack the organism.
Dr Knox had referred to lupus carcinoma. This condition was not necessarily due to X-rays. Cases certainly did occur where X-rays had never been employed, and in these cases X-rays were helpful in the cure of the carcinoma. Curiously enough in those cases of carcinoma where X-rays had been used for the lupus, radium was very successful in curing the conditionAcne vulgaris could also be successfully treated with X-rays but the rays were best given late on in the treatment to any area which resisted treatment. The dose must be large, and sufficient to paralyse the sebaceous gland for some time.
In hyperidrosis of palms and soles and of the axilla, the X-rays were useful simply to paralyse the sweat glands, but it should be remembered that the sweat gland lies deep down in the superficial part of the subcutaneous tissue, and in order to reach it a more penetrating radiation was necessary than that used for the sebaceous glands.
Lastly, in cases of recurrence of malignant disease after removal of the breast, much good could be done by X-rays. In many cases the skin nodules disappeared, and in their absorption there was often a marked improvement on the lesions in other organs. Unfortunately the results were not permanent, but the progress of the disease could often be arrested for some months or years.
In any case, one was justified in using X-rays in these cases for the marked effect they had in stopping pain, and also because, by preventing ulceration of the superficial nodules, the patient was spared the discomfort of a raw surface, and the mental distress which is so apt to be caused by the presence of a fungating and discharging lesion. 
